Chemical context
Iron-sulfur complexes have attracted considerable attention over the past decades (Ogino et al., 1998) . This is mainly because such complexes possess the distinctive iron-sulfur cluster core, which is biologically related to the active site of [FeFe] -hydrogenases (Fontecilla-Camps et al., 2007) . In particular, [FeFe] -hydrogenases are a class of natural enzymes that can reversibly catalyse the evolution and uptake of hydrogen in several microorganisms (Cammack, 1999; Stephenson & Stickland, 1931) . In view of this, a large number of iron-sulfur cluster complexes have been designed and synthesized as the active site models of [FeFe] -hydrogenases (e.g. Capon et al., 2005; Darensbourg et al., 2000; Gloaguen & Rauchfuss, 2009; Rauchfuss, 2015; Tard & Pickett, 2009) .
Most recently, we investigated the preparation of ironsulfur complexes via the reaction of 1,3-cyclobutanedithiolate compounds with [Fe 3 (CO) 12 ] and have obtained an unexpected iron-sulfur complex, [Fe 2 (CO) 6 (C 8 H 12 S 3 )] or [{Fe(CO) 3 } 2 (-L)] [L = 3,3-dimethyl-4-(propan-2-ylidene)-thietane-2,2-bis(thiolate), C 8 H 12 S 3 ], (I). Fig. 1 shows a possible formation process for the 3,3-dimethyl-4-(propan-2-ylidene)thietane-2,2-bis(thiolate) ligand via rearrangement of the dithione starting material and its reaction to form compound (I). Similar rearrangements of dithiones have been reported previously (Elam & Davis, 1967) . Herein, we report the synthesis conditions and crystal structure of the title complex (I).
Structural commentary
The molecular structure of (I) consists of two six-coordinate iron(I) atoms, each in a distorted trigonal anti-prismatic coordination environment (Fig. 2) . The coordination sphere of Fe1 is filled by three carbonyl C atoms [Fe1-C1 = 1.8158 (19), Fe1-C2 = 1.7900 (18), Fe1-C3 = 1.8047 (18) Å ), two S atoms of a bridging dithiolate ligand [Fe1-S1 = 2.2675 (5), Fe1-S2 = 2.2636 (5) -C7-C8 = 92.82 (10) ; S3-C9-C8 = 96.26 (11) ; C7-C8-C9 = 93.06 (12) ]. The central ring of the anion is nearly planar with a S3-C7-C8-C9 torsion angle of À0. 74 (11) . The plane through S1-C7-S2 is rotated by 89.94 (11) with respect to the thietane ring. Similarly, the dihedral angle between the thietane ring and the plane through C11-C8-C12 is 89.74 (16) . The C(CH 3 ) 2 group (C13-C10-C14) is only slightly out of the plane of the central ring, making a dihedral angle of 4.63 (18) .
Supramolecular features
There are no significant supramolecular features to discuss with the extended structure of (I Schematic representation of a possible formation process for the 3,3-dimethyl-4-(propan-2-ylidene)thietane-2,2-bis(thiolato) ligand from the starting material.
Table 1
Hydrogen-bond geometry (Å , ).
Symmetry code: (i) Àx þ 2; Ày þ 1; Àz þ 1.
Figure 2
The molecular structure of (I) with displacement ellipsoids drawn at the 35% probability level for non-H atoms and spheres of arbitrary size for H atoms.
the dithiolate ligand and one of the carbonyl oxygen atoms, Table 1 . These interactions result in the formation of dimers of (I), Fig. 3 .
Database survey
Only one other crystal structure with 3,3-dimethyl-4-(propan-2-ylidene)thietane-2,2-bis(thiolate) is reported in the Cambridge Crystallographic Database (Groom & Allen, 2014) . The compound is a mononuclear square-planar platinum(II) bis(triphenylphosphine) complex (Okuma et al., 2007) . A search of the Cambridge Crystallographic Database (Groom & Allen, 2014) 
Synthesis and crystallization
A mixture of tetramethyl-1,3-cyclobutanedithione (130 mg, 0.76 mmol) and Fe 3 (CO) 12 (383 mg, 0.76 mmol) was dissolved in 15 ml dry toluene. The reaction mixture was refluxed for 2 h, and the solution color change from a green to a red was observed. After removal of the solvent under vacuum, the resulting residue was chromatographed by silica gel column eluting with hexane-CH 2 Cl 2 (10:1, v/v). The main red band was collected to get an orange-red solid (10 mg, 0.02 mmol, 3% yield). Crystals suitable for X-ray diffraction were grown by slow evaporation of hexane of the orange-red solid at room temperature.
Refinement
Crystal data, data collection and structure refinement details are summarized in A plot of (a) dimers of (I) with the C-HÁ Á ÁO interactions highlighted as blue dashed lines; and (b) an expanded view along the c axis of the packing of (I) with an overlay of the unit cell. Orange = Fe, yellow = S, red = O, gray = C, green = H. optimized by rotation about R-C bonds with idealized C-H, RÁ Á ÁH and HÁ Á ÁH distances and included as as riding idealized contributors [C-H methyl = 0.98 Å with U iso (H) = 1.5U eq (C)]. The 001 reflection was omitted from the final refinement because it was obscured by the shadow of the beam stop.
refine structure: SHELXL2014 (Sheldrick, 2015b); molecular graphics: SHELXTL (Sheldrick, 2008) , CrystalMaker (CrystalMaker, 1994) ; software used to prepare material for publication: XCIF (Bruker, 2014) , publCIF (Westrip, 2010) .
[µ 2 -3,3-Dimethyl-4-(propan-2-ylidene)thietane-2,2-dithiolato-κ 4
S,S′:S,S]bis[tricarbonyliron(I)](Fe-Fe)
Crystal data 
Special details
Experimental. One distinct cell was identified using APEX2 (Bruker, 2014) . Twelve frame series were integrated and filtered for statistical outliers using SAINT (Bruker, 2014) then corrected for absorption by integration using SAINT/SADABS v2014/2 (Bruker, 2014) (Sheldrick, 2015) . Systematic conditions suggested the ambiguous space group. The space group choice was confirmed by successful convergence of the full-matrix least-squares refinement on F 2 . The final map had no significant features. A final analysis of variance between observed and calculated structure factors showed little dependence on amplitude and resolution. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

